Dose-dependent, central effects of botulinum neurotoxin type A: a pilot study in the alert behaving cat.
We investigated, in alert behaving cats, the long-term effects of botulinum neurotoxin (BoNT) type A injected into the lateral rectus muscle of the eye. We studied orthodromic field potentials recorded in the injected muscle, eye movements, and the discharge characteristics of the innervating abducens motoneurons. Single BoNT injections at doses from 0.01 to 0.3 ng/kg reduced, or even completely eliminated, eye movements in the abducting direction for up to 2 months without affecting the motoneuron discharge profile that remained related to actual eye movements of the contralateral unparalyzed eye. This result indicates that abducens motoneurons were still under the influence of the ocular motor central control system regardless of their ineffective action on lateral rectus muscle fibers. We also conclude that paralysis per se is not enough to initiate axotomy-like neural responses in ocular motoneurons. The injection of BoNT at a dose of 3 ng/kg produced significant changes in the discharge pattern of abducens motoneurons lasting up to 3 months-the maximum time checked. This finding was probably due to retrograde and, perhaps, transneuronal effects of BoNT when injected in a high dose. The results give some indications of the maximum allowable dose that can be used without the induction of unwanted side effects in the motoneuronal pool innervating the injected muscle.